Adenylyl cyclase interaction with the D2 dopamine receptor family; differential coupling to Gi, Gz, and Gs.
1. The D2-type dopamine receptors are thought to inhibit adenylyl cyclase (AC), via coupling to pertussis toxin (PTX)-sensitive G proteins of the Gi family. We examined whether and to what extent the various D2 receptors (D2S, D2L, D3S, D3L, and D4) couple to the PTX-insensitive G protein Gz, to produce inhibition of AC activity. 2. COS-7 cells were transiently transfected with the individual murine dopamine receptors alone, as well as together with the alpha subunit of Gz. PTX treatment was employed to inactivate endogenous alpha i, and coupling to Gi and Gz was estimated by measuring the inhibition of cAMP accumulation induced by quinpirole, in forskolin-stimulated cells. 3. D2S or D2L receptors can couple to the same extent to Gi and to Gz. The D4 dopamine receptor couples preferably to Gz, resulting in about 60% quinpirole-induced inhibition of cAMP accumulation. The D3S and D3L receptor isoforms couple slightly to Gz and result in 15 and 30% inhibition of cAMP accumulation, respectively. 4. We have demonstrated for the first time that the two D3 receptor isoforms, and not any of the other D2 receptor subtypes, also couple to Gs in both COS-7 and CHO transfected cells, in the presence of PTX. 5. Thus, the differential coupling of the D2 dopamine receptor subtypes to various G proteins may add another aspect to the diversity of dopamine receptor function.